Analysis of observational studies: a guide to understanding statistical methods.
Observational studies provide an important source of information when randomized controlled trials cannot or should not be undertaken, provided that the data are analyzed and interpreted with special attention to bias. This article highlights the special analytic considerations required for proper reporting and interpretation of observational studies. We review statistical principles that are fundamental to understanding what observational data can offer. The concepts include the relationship between a study sample and the target population, and the two primary forms of statistical analysis: estimation and hypothesis testing. The concept of bias, and confounding in particular, is introduced as an obstacle to drawing valid conclusions from an observational study. The discussion will then focus on the techniques that are most useful in the analysis of the three most common types of observational studies (the case series, the therapeutic study, and the prognostic study). The goal of this review is to empower the reader to take a practical approach to and validly interpret the statistical analysis of these study types.